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4t5jl 1 1 — 286034 



im^'^l^ gB3«J#^2(D^ 1 ~4 3 4#S(Z)T^ y®?@B^J, 111 6—4 
3 A^^CDT jmm^U 1^2 0—4 3 4^S(Z)T^ y^SB^J, 113 3—4 3 4 
#@(DT^ y^SH^J. ^4 0 — 4 3 4#g(Z)r ^ y^ffi^^L ||4 1— 4 34#S 
(DT^ J^m^^U ^7 8 — 4 3 4#g®T^ y ^SJ^J, 118 7— 4 3 4#e(DT 
^/^@H^J> lis 8 — 4 3 4#i©T^ y'M^J. H 9 6 — 4 3 4 # S ® T ^ / 
^SH^a, HI 1 0 — 4 3 4#@<Z)T^ y'^SB^J. :ll 1 2 9— 4 3 4#e<Dr ^ 
^@B^(I> 111 3 5 — 4 3 4#B©T5 ^'^SB^^Jx H 1 4 7— 4 3 4#e(Z)T^ ^ 
^@B3«I> HI 4 9— 4 3 4#S®T^ Jmm^U H 1 6 1 —4 3 4#g®T^ ^ 
^Bd^J, Hi 6 5 — 4 3 4#S<7)T^ ^^^IB^^J. ^ J: t^*ttffav^-r4^*^® T ^ 7 ^ 



- ;^ -f y ^ - if (D ^il:&^„ 

[M^^7] M^:^2icfH«<Dv>y-:^-f y^^-if^y^^ h-:^^: 

[W^^ 8 ] ^j'Vi/ n - >^ n - -f y ^ ^ - -fe' h ^ ^KfS ^ S X®. 



1 



aiSE4f 2 0 0 0-3 0 



1 1—286034 



[0 0 0 1] 
[0 0 0 2] 

^^^tlTSU, ^^fe^SCOMfJf^ bT<Z)^IJM;?)^»9#$tlTV^S (Poultry Scienc 
e 68#, 1357H> 1989) „ 
[0 0 0 3] 

„ x'^y-y^.ii, m-»> mm. mm. i3^xfmm(Dmmmi5j:x:^mmm(Dmm.m 

b :«)^ # ^ U ^ V > 75)^ p> ^ s „ 

[0 0 0 4] 
[0 0 0 5] 
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1 1 — 286034 



[0 0 0 6] 

- K^:^>?> (PseUdomonas) M^S^^^ >' -^-^ V ^ ^ - -fe'*^#gS¥ 6 

— 2 9 2 5 7 8#45i^iC, if — XJi^"^ (Thermomonospora) M^5fe^fi5fe 
(^^y y-X>f y>t^--fe'A^4t^¥l 1 - 7 5 8 3 6#<ili#^CfB«^tlTV^So 

[0 0 0 7] 

[#§^*'^j!ss^ b J: e» -r §^S] 

K^ffii:^g|^^tcfttb5tv>y-x>ry;<^--if^i:tJf^(^)a5c^ 

> y - >^ ® iSit^s^ ^ r h s: B «j t -r S = 

[0 0 0 8] 

:^9^mit. gd^[I#-^2(Dmi~4 3 4#@(?)T^ y^Se^J, 1^1 6-4 3 4# 
acDT ^ /^SB3^J. 112 0—4 3 4#0®T^ >^M^J. |g3 3-'4 34#@© 
y^SB^tl, 1^4 0—4 3 41IB(Z)T^ y^SB^^lI, l|4 1 — 4 3 4#a(Z)T^ 

jmmn. j|7 8—4 3 4ss<z)r^ v^^sa^j. us 7—4 3 4#gcDT^ 

SH^J> 118 8-4 3 41|g(Z)T^ jmmyn. 119 6-4 3 4 # B (Z)r ^ 7 ^SB^J 

, ^110—4 3 4^B(Dr^ jmm^u ^129-43 4SB<Dr^ y^s^j 

, ^1 3 5-4 3 4#BCDT^ y'^gB^^J. ^ 1 4 7 - 4 3 4 # S CDT ^ ^SB^J 
, ^1 4 9-4 3 4#gCDT^ y^SE^J. ^ 1 6 1 - 4 3 4 # g <D T ^ ^ ^SB^J 
, m 6 5-4 3 4#B(3DT^ yM^^J. 33 J: WIH^T ^ ^SB^JtC^S V^T 1 



3 



mU.^ 2 0 0 0 -3 0 



1 1—28603 



[0 0 0 9] 

"tftL. *:56^ii, B5gB<'^-rti*^©iKU^>^^ F$:^-r"g>v>7 -::^-r y^^- 
[0 0 10] 

[0 0 1 1 ] 

3^/<.^_5L^=ic.ggji.-s.„ 

[0 0 12] 
[0 0 13] 

[0014] 

[0 0 15] 

, ^J:We>ti;t;S/J&^^i^i:|fiSB5KU^>^^ KA^e.^-S-x'^y' -^^-f yj^^- 
[0 0 16] 

[^^(DIIJ6(z)?^ffi] 

@B3«J##2 0^1 ~4 3 4#S<Z)T^ ym@H^J> l|16~434# 
SCDT^y'M^lI, 112 0—4 3 4#acDT^ y^^HB3^J, ||3 3~4 3 4#g® 



amiE# 2000-302591 1 



#5p 11 — 286034 



rS^JMM^U 114 0—4 3 4#S(DT^ y ^Se^J, l|4 1~4 3 4#S®T$ 
/mU^^L ^7 8—4 3 4§g(DT^ y^SB^J. H 8 7 ~4 3 4 # g ® T ^ 7 ^ 
IB^fJ, US 8—4 3 4|IB(Z)r^ >^^@H^J. H 9 6 ~4 3 4 #0 ® T ^ ^ ^SB^J 
, Si 1 0 — 4 3 4#B©r^ yMSB^U. SI 2 9-4 3 4#B®T^ 7M^J 
, SI 3 5— 4 3 4#B®T^ y^^SB^J, Sl47-434#g(?)T^ J 
, Si 4 9— 4 3 4#a®T^ y^BS^J. S1 61-434#S®T^ JWm^i 
, Si 6 5— 4 3 4§a(>Dr^ 7^»J. 33J:tJfitffE#T^ y^BS^J^CfcV^T 1 

- if -r ^ y '^y^ F iar. 2|s:^^(Z)3i^°U^-/^K^:v^^:l^::^>^fe 

[0 0 17] 

:$imm(^^V ^Zf^\^ii. T^'UA^^V^J^-^^^:tA^^- (Agrobact 
erium radiobacter) M3 6 ^ I^^StlfeS^A^^^^jtlS DN A, feJ:tF-e® 
DN A(DH|ci5DN Aj&>e>^^Stl-&o d (Z) T D 7^ -5^ U ^ ' ^"T^W 

W^m#ffF1SC^ife>WK-fe>3f-lCF E RM P-17377i: bTWf£StlTV^ 
[0 0 18] 

(1) ^ffi 
(2) 

D-V>y j:tJ^D--7^^ h-XtC#ffiL, D-^*;i/=i-:^, L- 

(3) SiSMS 

5 5 — 6 or 

(4) *iapH 
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1 1 — 28603 4 



7~9 

(5) ^^um. 

6 0 r; * -e 

( 6 ) P H 

5. 5~ 1 0 

(7) 

^1 4 0, 0 0 0 (>f;ua[jtHP LC) 

(8) mn.^.: 5. 2 (^«,^.m^^i&) 

[0 0 19] 

3riJ^#2(Z)f|2 0 — 4 3 4#g(Z)T^ 7^ (4 1 5M) aB^J^r^-r-S^KU ^^6^ 

^(I##l ©US 1 4 — 1 5 5 8#g<Z)gB3^Jl?fe-5o 
[0 0 2 0] 

^7^'^7 7^U 'i^A - :t/ti^^-M3 6i^$:^«b, MM^^^^, 

(DT^ jmMn<D-^^^^l^^ ^©DN ABH^J$:-^^l>, :in$:^n--^^b 
T^•fe#:DNA7b^^^i|•t-5:6\ T ^ 7 ^SB^J®— ^® D N AfB^J^ 

^^-rv-i: LTPCR^^Mv^TDN A^riffi-r^, ^ 3t«me>©:&^$:^ 

[0 0 2 1] 

tlfe^fe^!|sDNA$:S a u 3 A I (DJ:ot^4mmMM.(DmmmmX'm-&M7i<i^M 

(M^li 5— 1 Okbp) ®DN A|^;t^llIilXt-^o imtStLfeD 
N Aflr/T*?:. jii3JJ&f§3^^^ ^5f-^fel*^^^^ K pBluescr 



ffifiE#2 000-3025911 



1 1—286034 



i p tll SK ( + ) ) $:B amHI, Hi n d lllfj: i^CDm^^^f^^^M^m 

mmzmx b t ±mm ^^s^mm^: l> 5->^'n^-4-^DD-3--r>Fu;i/ 

X\t. 0. 3%:7^^ h->^i: 2. 5mg/mi y v^^-A$:-g•t^^*;^=3-:7.c 

[0 0 2 2] 

Dtf;i/1 -^>r-/3 - Ti-iS=y^ hi/F$:2 5 0 At g/ml, T>trS/U>^ 1 
0 0 /t g/ml^^-t-&LB^«?^eiRm«S:ffi»b, 3 7 TC T jS^i&^ra^ 

-rs; ov^-e, -©jffi^^lKt 2 o%-7^^^ 5 0X:T' 

o 

[0 0 2 3] 

^-IffS-ffiSrl^^^-t-SiKU^y^^ F$:3- Ft--5DNA@B^J iB^J## 
[0 0 2 4] 

[0 0 2 5] 
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#5j2. 1 1 — 28603 



[0 0 2 6] 
[0 0 2 7] 

#e)4xfcDNA (Jg^^r, *|g^<Z)DNAi:VAe>:ii:A^^S) tt> 

[0 0 2 8] 

p B 1 u e s c r i p t I I SK( + ), pUC18. pKK2 2 3 -3, p 

CR2. lij^nmx':^^. ^Mm^m^t-t^m^it. physooplk, p 

VB 1 1 Oi^Eii^WmX^^. ^(Dm(DK^ ^-ill^X. pLex, pJL3, 
pSWl, pSE 2 8 0, p SE 4 2 Ofjti^O):/^::^^ Xgtll 

[0 0 2 9] 



8 
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1 1 — 286034 



I, HindllK E c o R I-^»Tg|S&^^^n-:=->^*if>f ^^UT^bTV^ 
[0 0 3 0] 

[0 0 3 1] 

[0 0 3 2] 

v^^#'a•> jKU'^^^^^- F*^ffi#:^ (^U^^Xi:^S:-^t^) tC:$)-^^ti> ^-a-bT 

V > y - ^ y ^ ^ - if i:^ . 

[0 0 3 3] 



miiE# 2000-3025911 



1 1—28603 



[0 0 3 4] 
[0 0 3 5] 

[0 0 3 6] 

Tfe^:r^^J:v^, -iga^jicii. pH:?)^5. 5~io, umf>^6 5x:Kkrr-^y^^t: 

[0 0 3 7] 

y^^-■^ft<^)JKJ^i:$:^fv^, ;Sj:5^^ife^#^bT, :i(DKm^^mii^y J - 

xj^m:mumti^7S:\'^^<D^mM't^:r.iii)^i^^mt.^^a mB2'D<D:^mi. mm ( 

[0 0 3 8] 
[0 0 3 9] 



1 0 
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# ^ 1 1—286034 



[0 0 4 0] 

5% (pH7. 0)) 5mlfCT^nA^^U't7A - v-T''f':rA^^^5i-M3 6^ 
(PERM P-17377) ^UMV. 3 0*0, 16^K|gM^«bfco m 
1 0 0ml (Z>LB^;%^-^tf 5 0 Oml®7'«^y7;i/^^7^XniC#b, 3 

[0 0 4 1 ] 

llIlRL7ttt#:5: 0. 1 MCJDE DTA$:-^tf 0. 1 M h U :^ ( P H 

8. 0) ic^^bfeo z.(Dmmmi^v)/^-^ m^nm ) $:4mg/m 

1 iirjt^2:oizm^. 3 710, 3 0^^^. ^^A^«Sbfc^, -8 01CT'3 0 

^mm^^mi^r^. mmm. i%sds^ii omMOEDTA^r^tfo. imh 

yx-i^^^«?g (pH9. 0) $:Anx-> $ ^lC:/n5^T-if K 

) 5:0. 5mg/ml J:e)tCinx.T, 3 7 ICT' 6 ^^-^^S L fc. :i(Dmm 

MlCl mM<Z)EDTA$:-^t;l OmMhU:^-i^^M«?K (PH8. 0) (J^^T 

{CRN a s e A (i/i'''^ iW ) ^ 1 0 fi sXm 1 Htjt^ J: Z) iZM^. 3 7"C, 

DNAS:7 0%:n^y^-;i/lC5:$)'r^gL^^, 2mg/ml i::&SJ;-^lCTE^ 
[0 0 4 2] 



ailE# 2 0 0 0-3 



1 1 — 28603 



m^&i^BNAmmcD I ml ^ii^j. :imzmmmms a u 3 a i 

7.¥JVm,U^mmiZ^*). ^5—1 OkbpODNA^r/lr^lllJRL^to 
[0 0 4 3] 

F^^^^ - P Blue script II SK ( + ) 
amH I -e^WrL, ^©0. 1 /t g iHHliX L D N A^r^i 1 A g D N A 
Ligation Kit (S?@it (^) ) T-^^L, MSI^:/^:^ ^ K$:#:t 
o z:tl^3>t:°5^> (Compitent high E. coli J 

Ml 0 9 mwwm m) ) i o o it* i icin^. xK?&T-e 3 o^^ra#SLfc^, 

4 2*CtCini^L, SOC^m (2%7-?i^ h hU >^h>, 0. 5%A^h>r-xh 
m^X. lOmM NaCl, 2. 5 mM KCl. 1 0 mM MgClg- 2 
_0-m.Mir;i/r3->?., pH7. 5) ^inxT3 71C, 1^^, -f >=3r:x^- b b, . 

[0 0 4 4] 

r>fc:'i/U> 1 0 0 ;Et g/ml $:^^i--g>LB^;^T'?^S^^«5S:^«^bfc„ 
5 0 A g /m l(D5-:/0^-4-^nD-3 — f^FU;!/-/? 
-D-;tf^^ Fi/FJ3i:t?250iCtg/ml O-f V ^''n tf;!/ 1 -^:t- 
^tfv^' h^F^-^tfLB^^^^:^ (pH7. 0)T37T:, IS^K^^b, 

fe3n:=.-$:^«^b:^o #6tifee'fe3nn-S:, 0. 3%7^^b-xi:2. 

[0 0 4 5] 

^Z)iZVxmMht^o -r y >^Dtf;i/ 1 -5^:t-/S -D-^'^^ hS/ F5: 2 5 O yt* 
g/ml. T>tfS>U>?:l 0 0 .tt g/m 1 -^^-T-S L B^:^lC?^K^mi*&ffi 
SL/, 3 710^-2 4^^^«L:to ^«^T#, M/C^4)'il^cJ: 
2 SmlCDl 0 0niMU>M^«?K (pH7. 0 ) T' 2 laSfefl^ LT^o 1 0 m 1 (D 



1 2 
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i|f 5|I 1 1 — 286034 

^<>^mm: B^^yt m) m pu- 1 5 s o 

:fy^J^:n^^m)m CAPCELL PAK NH2 UG80 

: BSfnmx m) m r i - 7 i M^^M^tf 

^mW. : r^h—hV )\y : 7K= 8 0:20 
S^jS : 1. Oml/min 
[0 0 4 6] 

1-4 2 - Si^H^^Vt^o 
[0 0 4 7] 

m'htit^mMW.^i^l -4 2- 815^5:, 10 0a g /m 1 ® T > l^i/ U > ^-^ 

rJJ-^f bfciira. Fli^l 0 k b pT'fe V, ^7kbp(Z)DNA 

»T;i-*^^A$tiTv>fc„ -cD^^x.^/"^::?.^ F?:pMl I 4 2 8 i:^i&b:to 0 

iix->''^>^5 FpM 1 1 4 2 8(Dmmmm-m^i&m^mzizm-to 02 ^c^3v^T 

[0 0 4 8] 

MMx-^^x^ F (pMi 1 4 2 8) ^pcRvmmv. mn^^Mi^tco p 

CRCM^'^feS* "T^^-Y liiH3^J## 2 0 ©5' -gccaagcgcgcaattaaccc-3' (Bl 
uescript MCS5' ) T'fe U , 3 ' ■::/'^-f V- {±iH^J#-^ 2 1 (D5' -catgctcgagctat 
tggccgcagagcgcct-3' pM I 1428$:l/tt g3?y , 3 tllCffffa "/^ -< 

v-0. 0 2 m, zt.\fv^^^ ' ' ^4 ' y~>Tyyy^ • 



1 3 
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1 1 — 28603 



»(Z)7K^*nx.T^*5: 2 0 A 1 bfco • if - v;i/-9->r ^ ^ 

- • MPMICJ: 'J 9 4*CT- 1 0#ra, SOt^-eS^W. § 6 0 tD"^- 4 4)-^^ 

|. , i^-::^L/^y eya > • U oi— h (7^°-:^>:c;l/x'- • T:/^^ F • 
7^'-f:rS>X5^AX (^) ) $:2 0 ^ litIx.TJ;<?g'^b, 9 5 2^raiD^^ 
, ^i^bfe^coSriz-^^^i/i/^'-tJ-^y^l^ii 34x^ABI PRISM 
3 10 V:sL%'rA V ifr±'7^'^- (A-^Ar^x;!/-^- • Tt/^-T F • A>r:rj/ 

[0 0 4 9] . _. . . . 

^^•5^1. 5 k b p(Dl^;Tr$:^=»bfcc Z.<D 1 . 5 k b p ||t>i® D N AiE^Bi 
, BH^J##1 ^C5^StlTV^^„ :rG)iB3^J##l 0DII3 1 4 — 3 1 6||@(Z)atgAN 
F>. ^L/T, 111559 — 156 1 # g ® taa^'J^jhU F>^#X^tl 

t^oT. ^314 — 155 8iig3b'^v>y -:j<.-r y^^--if«)«3ta>e^"e 
1 ©US 1 3il@*Tli>^o^-^-MJ^i:it^$tiSo 

[0 0 5 0] 

gg^rj^-^ 1®^ 3 1 4-3 1 6Sg<Datg}0^e>^*-&T^ ^'^BB^J^rn- F^t 
'5SB^[J##2 2 (5' -aaaggatcccatgcccgaagacgatcacaa-3' ) C0@B^J?:5' —-f^ 
-rv-ilL, BB^^fJU-^l^mi 5 5 9-1 5 6 l#S(D^Jt=i F> $:-^t?@B3^a# 
#19 (CI : 5' -aaaaagcttttaataatccccgccgcttt-3' ) CDiB^J$:3' — :/^'f 
v-ilLT. pMI 1 4 2 8 hlCL/T. JiiBi: IH^CD^frT' P C R 

^^j-otc. /Ki^S^DN A$:imiRL/> ^11155^^6 a mH I "T^^bT^o 
[0 0 5 1] 



1 4 
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11—286034 



L/:t::^^>^^ K'^^ ^- P B 1 u e s c r 1 p t I I SK ( + ) CDO. 1 fi g 
t.^DNA Ligation Kit m) ) T'^^L, MSIX.-/^ 

[0 0 5 2] 

Cl®^^, g2^J##10||3 1 4 — 1 5 5 8#B(Z)DNAffi^J ( 

•r?s;t)-^, iB3^j##2(Dii2 0—4 3 4#S(Dr^ y^^BBa^Q) "^^y-x-f 

V ^ ^ - if S ^ ti o 

[0 0 5 3] 

jeAT®Nl~16 (gB^a##3~18) 5:5' -^^^^V-hL, CI (SB^J 
#-^19) ^3' -■^^>r'T-ii L/TMv^T, '7>y-:;?.>ry;i^-if^^^$: 

Nl : 5' -aaatctagatgacaggtttatacggcaa-3' (fB^J#^3) 

N 2 : 5' -aaatctagatggaggacgcaatgcccga-3' (fB^[I#-^ 4 ) 

N 3 : 5' -aaatctagatgcccgaagacgatcacaa-3* (@B3^[f#^ 5 ) 

N 4 : 5' -aaatctagatgctgccctggcaccgccagtg-3' (BB^J^"^ 6 ) 

N 5 : 5' -aaatctagatgctggtgaaacaggccgaggg-3' (BB3^J^-^ 7 ) 

N 6 : 5' -aaatctagatggtgaaacaggccgagggact-3' (BB3^J#-^ 8 ) 

N 7 : 5' -aaatctagatggtgcgcggcatccatgcctc-3' (@B3^J## 9 ) 

N 8 : 5' -aaatctagatggtgcattgcttctccat-3' (@23?ll## 10) 

N 9 : 5' -aaatctagatgctgctcggccggccgggctg-3' (@B^J## 11) 

N 1 0 : 5' -aaatctagatgacctatctctggaacaa-3' (@i2^'J#^ 12) 



2000-3025911 



#^ 11 — 28603 4^ 

Nil : 5' -aaatctagatggtgaacgatgccggcccagt-3' (@B^!i## 13) 
N 1 2 : 5' -aaatctagatggtggacgccaccaagcaggg-3' (@g^J#-^ 14) 
N 1 3 : 5' -aaatctagatggtgcttctggccgcctcttc-3' (iB^J#-^ 15) 
N 1 4 : 5' -aaatctagatgctggccgcctcttccgccaa-3' (gB3^J## 16) 
N 1 5 : 5' -aaatctagatgctggccgaccggatgctggc-3' (@B^'J#-^ IV) 
N 1 6 : 5' -aaatctagatgctggctgatattaccga-3' (fH^J## 1 8 ) 
C 1 : 5' -aaaaagcttttaataatccccgccgcttt-3' (iH^[J## 19) 
[0 0 5 4] 

Ni~Ni Guci n^m^-^tDi^x. mmm 1 -^mtc^m^i^'DN A^^z/y' 

I/- hi:bTPCR?:fTo:to PCR^^yhtt, TaKaRA Ex Taq ( 
^mm. ) -efe-So PCR^^S^^li, Q3X:X'2^. 9 5X:X'1^. 5 5 

rT'1^3 0#> 7 2TC1: 3:$^C?)-9->f ^';i/$:3 OHI^tJjgL/, «^lC7 2'C-ei 

[0 0 5 5] 

>^^>fT-Nl (@g^J##3) tCl (@B3^J#-^19) $:mv^TPCR$:^fV^ 
, |§3K/<^^^-pN 1 C 1 SSlrS^-r^o T^'uA^v^V^ 

- ^7^>f ^TAi^ 3f-M3 e^J^CD^fe^lsiDNA (1. SkbpS^T^i) 

Jtfbbfc^, Sfl^^^H i n dlllTMfbbito 
[0 0 5 6] 

-fa^-e, T^IR®^^ ^- P T r c 9 9 A ( T i^T^) ^> ^TNcoI 
T^iTl/. S 1 ^l^' U'r--fe'T^^?t5K«'fbL, oVn-Tn H i n dlllT'-^I^Lfe 
o Z1®H i n dIII^^?:?^t- -5 >^^^^ KIC. JifH#bti:fe P C R||%(Z)H i 
n dlllllT/n^r^fl^^ai*^. ^ - p N 1 C 1 L ito 

[0 0 5 7] 

|SI#(5!)Mf^S:N 2~N 1 6 ilC 1 (Z):/^-f V- STj^-^itTM V>T, ^tl^tl® 
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11 — 286034 

<D:^mvny \d^y h-^)VE, coli JM109 (^Mst (^) ) ic^Ab 
[0 0 5 8] 

m%mM m) ) jc^^ot, 3 vri:— Bfe^s-r^ii^^^&^-feA^&y, h 

, C 5f - 33 J; xS^^a^n^^ ^ ^ - ti^:*cJP® ©^^> 
^IcLT^^o ^l®;i<U^:;^^ K(Z)ffl^cfe^^T, iS:^»BB^J## 2 ®iB^J®r 
in^tiTV>-Sr il^r^-To K$:-^^b^V^E. coli JMl 

[0 0 5 9] 

im. 1 ] 

















■xmm 






N1. C1 


pN1C1 


N1C1 


+ 


1—434 


N2. C1 


DN2C1 


N2C1 


+ 


16~434 


N3, C1 


pN3C1 


N3C1 


+ 


20—434 


N4. C1 


pN4C1 


N4C1 


+ 


Met+33— 434 


N5. CI 


pN5C1 


N5C1 


+ 


Met +40— 434 


N6. C1 


pN6C1 


N6C1 


+ 


Met+41— 434 


N7. C1 


pN7C1 


N7C1 


+ 


Met+78— 434 


N8. C1 


pN8C1 


N8C1 


+ 


87—434 


N9. C1 


pN9C1 


N9C1 


+ 


Met +96— 434 


N10, CI 


pN10C1 


N10C1 


+ 


110—434 


N11. CI 


pN11C1 


N11C1 


+ 


Met + 129— 434 


N12. CI 


pN12C1 


N12C1 


+ 


Met + 135— 434 


N13, CI 


pN13C1 


N13C1 


+ 


Met + 147— 434 


N14. C1 


pN14C1 


N14C1 


+ 


Met +149— 434 


N15, CI 


pN15C1 


N15C1 


+ 


Met+161— 434 


N16, C1 


pN16C1 


N16C1 


+ 


165—434 
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ift^l 1 



—286034 



[0 0 6 0] 

6 5—4 3 4#gc?[)T^ 7^B2^j7J)'^fetili, ^Z/ J -y.^ V i^=y 
[0 0 6 1] 

t.iZ^*J t=.o .^,^^^Mtt> Mutan - Express Km^^^yh (S 
[0 0 6 2] 

l?#e>nfcM^X-DNA (^3^/^^i5f-pN 1 C 1) (Z)5;Etg$:, 04 IC^f.*: 
•9ic, M^^^P s t I i3J;tFH i n d int?^^b:t^, T:;ifn-^>!f;i/fi^ 
^l&^lCiU, *«J1. 1 k b p(Z)P s t I -H i n d III D N A S|T>t UliR b 
r^o fa^, ^M^^y FpKF 1 8 k?:. tll^^^P s t I feJ:!)^ 

H i n d Ill-e^WrU. -^OO. l/ig^>BUSHl. 1 k b p ©D N A Wt/tT 1 /* 
ghSrDNA Ligation K i t (^MJt (^) ) $:MV^T3^i^b, M 
F5:#feo K?:=i>l^7^> ^•fe>'^ (Com 

pitent high E. coli JM109 mWWm (^) ) 1 O 0 
/tllCjDx., ^?^T"e3 Oi^ra^ebfc^> 4 21CICML. SOC^^SriDX- 
T3 71C, >f hU, Mm;^:/^^^ F$:E. coli JM 

lOQlC^AL/feo ■oV^T^ ^iJ^"^'^ 2/> 1 0 0 /i g /m 1 L Bli55 

^:^T'3 71C, 18^r^^«b. ?^K^^«$:^^bfco #e>4x^?^®^m«& 
. ^^V-ri/>l 0 0/^g/ml ^-^^-r'5LB?^#:^«^T'3 T-C, 18^^^ 



ffiiiE# 2000-302591 1 



1 1-286034 



mht^. K$:pKFN 1 C 1 

[0 0 6 3] 

r(Z)p KFN 1 C Hi, ^-r-^^a/ym^m^^ (Km) icr>A-^M (a 
m2) ^^bTiSy, p KFN 1 C 1 $:^A$4x:fe-9->''l^^y9-- + ®E. col 

<DE. CO lilt, i^ji-^^i/ym^ant^^. 
[0 0 6 4] 

O^IC, ^M^A^^^V- 5' -cttcggtgac gtgcatatt- 3 ' (@e^J## 
23:5* 5|cSg*^U >^^b$4xTVN-5>) $:fflV^T, *,S^^^M©#AS:4f o it= 

-f V— 5 0 p mo 1 htfiOD^i^:/^^ V- 5pmoli:S:0. lictg 

CDpKFN 1 c 1 icin;!, 1 0 orX'SrS^^, l^^-ffi^-^, ovxT'^tfi-x? 5^1*^ 

[0 0 6 5] 

-&ge^[I?:^LTJ3»J, ^M#A>^^-rv-i:^%{Cp KFN 1 C 1 iir=.-}VL 

3&^|^— D N Ai^ifilC ^ -5 j: ^ IC^tt^ tlT V% § o 
[0 0 6 6] 

Z1<Z)T — -;i/bfcDN AJC, DNAU :??/-if 6 0 D N A/Js U ;l ^ --^ 1 

iU, 05 (3) izB-t^o^^j^. ^M*A:/^-r v-(Z)Ig^Ji:M^:/^>f 

ae^j^i^i^^{c;ft-5iB^j^ p KFN 1 c 1 <Dm^i<D^v^ur£~i^mM^^^^t' 

[0 0 6 7] 

l^vy^^_ + ^) E. coli BMH71-18mut SnZ/if^-y h-^)V 

MJt («c) ) 1 0 0 A 1 KUa^r. ^5^r, 3 o^^pgL^m, 4 2rtcinMU 

, S OC^^$:irtlAT 3 T-C, l^ra, ^y^^^- hl^fco ov>T% :ij:^v-r 



aitiE# 2000-302591 1 



#^ 1 1 — 28603 

[0 0 6 8] 

ij-f-r^^yzym^^izryA-^m^m-t^':/'^:^^}^ (i-^t)-^, pKFNI 

Cl) i:, .^.g^^^M^^l^. a m2ieM*^IlI«3tlfc (S^^MO) 
>f 2/>lB'[S*'fe^S:^'r-6>''^X^ Kp KFN 1 C 1 hVt>^±llVX^^t\,X\>^ 
^ D N A ig-^i^ ^ # X. ^ tl -5 o 
[0 0 6 9] 

rcDy^^X^ FpKFNlCl il':f^y^^ KpKFNlCl I.V IKDM^^^ 
E. coli MV 1 1 8 4 (^) ) 1 0 O /t 1 {Cljtl 

fco 3®E. coli MV 1 1 8 4m\t-^':fUyV----V&^(D-V. 

fp KFN 1 c 1 -e?^s^^^tbfc^35ttlfew-e^^v^fc^;b, mhnr^f^w^mm 

it-:f^7.^ KpKFNlCl l.Y^m-t^MX'$>^o 
[0 0 7 0] 

mnmWkU^Ml^. DNA^mmVX. Ps t I-HindlUJlT/Tr^rlHliRL 
, ^M^A^^-fv-hC 1 v-$:Mv^TPCR§:ff v^, HifeMUC^il!; 

TDNA@B^J$:SSt^bfcc y^:^ ^ K P K F N 1 C 1 L V li, 06 (5) IZ^^ 

[0 0 7 1] 

oVAT% Sfi«K?).^,g;§«M)0^«A^tifc-7>>^-X>f y^^-if$:l§^-t:/^ 
KS:=ip^b:t„ 0 7 lc^®=^^EI^a^-ro ^ F p K F N 1 C 1 L V 

Ps t lilHi n dlllT'^^TL/, .^,5^^^M$:^-r^P s t I-Hi ndllKD 
DNA6It>ti ^#ilbfe<. 'ftB^T% pNlCl$:PstIi:Hi n dlllT^IUL 
, 1S^^^4(Z)^:57^-DN Am;t$:m#bfeo 1 a* g b 



2 0 
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P s t I -H i n d III(Z)DN A^T/t^, 0. 1 /ti g ® p N 1 C 1 CD'^^ ^ 
-DN A^^iil^DNA Ligation Kit (SMJt (*^) ) $:fflV>T 

Compitent high E. coli JM109 (^) ) 

lOO AllCin;!, ^?&TT'3 Or^^'K^tfb:^^, 4 SOC^:^ 
^*nxT37'C, l^ra, -r ^dpa.^- h LT, E. coli JMIOSIC^ 
AL^o oV^T% T>tfS>U > 1 0 0 At g/m 1 S:-^Wt-<5LB^5c^:%T'3 7 

y > 1 0 0 /i g/ml ^r^Jg-r-SLB^Sffc^^-^S IB^K^^L, 
^^^^b'^m.^Z.-Tinmk^ T;L'*U^lCTffiglX.DNA$:^m$iir, 07 
tc^i-#jgT'fe-5^i:$:5iSibfeo #e>ti:/^M^;l:/^:^ ^ K$: pN i C i LV 

CO 0 7 2] 
[0 0 7 3] 

[^2] 







JM109/pN1C1 


100 


JMlOQ/pNIClLV 


97.2 


JM109 


0 



[0 0 74] 

-f V ^ ^ - iz i: i$ '(4 5: ^ L T V ^ . 
[0 0 7 5] 
[5§^<Z)^*] 



rniiE^ 2000-3025911 



4f ^ 1 1 — 28603 




[0 0 7 6] 

SEQUENCE LISTING 

<110> Showa Sangyo Co. , Ltd. 

<120> mannose isomerase gene 

<130> P199S02161 

<160> 23 

<210> 1 

<211> 1581 

<212> DNA 

<213> Agrobacterium radiobacter M36 



— <400> 1 



gatctgcgtg 


cccatggcac 


cgtcgagaat 


gaggatgcgt 


tcgctggcag 


cctcgcgcag 


60 


cgccttgaaa 


atttccgcgc 


cgtcgcgctt 


tgccccttca 


gggccaaaca 


gatcgtcaaa 


120 


cacgggcaca 


ctcctcattt 


cgatttgcaa 


gatcgcaagt 


cgtcaagtca 


cataaagata 


180 


tgtttatgtc 


aatatatctt 


caagggacag 


gcatggcttt 


gcgtcgttgc 


gtcacgttac 


240 


gaaatatcgc 


tgacagatga 


caggtttata 


cggcaaggat 


ataagccgaa 


gcagcaaacg 


300 


catggaggac 


gcaatgcccg 


aagacgatca 


caacagccgc 


aactggaata 


ccctgccctg 


360 


gcaccgccag 


tggctggtga 


aacaggccga 


gggacttttc 


gacttcttcc 


agtatcgcgc 


420 


cctcaatccc 


gccggcggtt 


tcttcgatct 


cgacgccaag 


ggcgcgccgc 


tgcaggcaaa 


480 


cgatcccgtg 


cgcggcatcc 


atgcctctgc 


gcgcatggtg 


cattgcttct 


ccatcggcca 


540 


cctgctcggc 


cggccgggct 


gcggcgatat 


cgtcgaccac 


ggcatgacct 


atctctggaa 


600 


caaacaccgc 


gatggcgaac 


atggcggtta 


tttctggcag 


gtgaacgatg 


ccggcccagt 


660 


ggacgccacc 


aagcagggtt 


atggccacgc 


cttcgtgctt 


ctggccgcct 


cttccgccaa 


720 


gaccgtcggc 


cacccgctgg 


ccgaccggat 


gctggctgat 


attaccgaag 


tgctggaaag 


780 


tcgtttctgg 


gaagaaaaac 


atggcgccat 


cgccgaggaa 


ttcaatcgcg 


actggtcgcc 


840 


catcgacaat 


tatcgcggcc 


agaactccaa 


tatgcacctc 


accgaagcgc 


tgatggccgc 


900 


ctatgaggtg 


accggcgaca 


ataactatct 


cagcaaggcc 


gaacgcatcg 


ccgatctcgt 


960 
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catccgtcgc 


cgcgccggcg 


agctggattt 


ccgcgtgccc gagcatttcg 


acgacaactg 


1020 


gacgctggac 


aaggactatc 


gcggcaacga 


aatgttccgc ccctccggct 


ccacccccgg 


1080 


ccactggctg 


gaatgggcgc 


gtctcatcct 


gcaattgtgg atactgggcg 


aacgccgcca 


1140 


cgactggatg 


ccggtcgcgg 


ccaaatccct 


cttcgtgcag tccatggcgc 


tgggctggga 


1200 


ccgggaaaag 


ggcggcttct 


tttatacgct 


ggactggaat gacaatcccg acaagcgggc 


1260 


aaagctctgg 


tggcccatgt 


ccgaggcggc 


gggtgcggcc cat t tec tea 


acgagaaect 


1320 


gccggcggat 


ggcttctacg 


aagacagcta 


tegtegcatc tggagcaeea 


tegccaacaa 


1380 


cttcatcgac 


catgccaatg 


gcggctggca 


tgaggaactg acggaagatc 


tggttcccgc 


1440 


ccacacgcta 


ttcccaggca 


agggcgatat 


ctaccatgcg ctccaggect 


geetcatccc 


1500 


gcttttcccg 


gcgacgggca 


gcctgacgaa 


ggtgatcaag gaaagcggcg gggattatta 


1560 


aggcgctctg 


cggccaatag 


c 






1581 


<210> 2 












<211> 434 










<212> PRT 










<213> Agrobacterium 


radiobacter M36 






<400> 2 












Met Thr Gly Leu Tyr Gly Lys Asp 


lie Ser Arg Ser Ser Lys Arg Met 




1 


5 




10 


15 





Glu Asp Ala Met Pro Glu Asp Asp His Asn Ser Arg Asn Trp Asn Thr 

20 25 30 

Leu Pro Trp His Arg Gin Trp Leu Val Lys Gin Ala Glu Gly Leu Phe 

35 40 45 



Asp Phe Phe Gin Tyr Arg Ala Leu Asn Pro Ala Gly Gly Phe Phe Asp 

50 55 60 

Leu Asp Ala Lys Gly Ala Pro Leu Gin Ala Asn Asp Pro Val Arg Gly 

65 70 75 80 

He His Ala Ser Ala Arg Met Val His Cys Phe Ser He Gly His Leu 

85 90 95 

Leu Gly Arg Pro Gly Cys Gly Asp He Val Asp His Gly Met Thr Tyr 
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100 105 110 

Leu Trp Asn Lys His Arg Asp Gly Glu His Gly Gly Tyr Phe Trp Gin 

115 120 125 

Val Asn Asp Ala Gly Pro Val Asp Ala Thr Lys Gin Gly Tyr Gly His 

130 135 140 

Ala Phe Val Leu Leu Ala Ala Ser Ser Ala Lys Thr Val Gly His Pro 
145 150 155 160 

Leu Ala Asp Arg Met Leu Ala Asp He Thr Glu Val Leu Glu Ser Arg 

165 170 175 

Phe Trp Glu Glu Lys His Gly Ala He Ala Glu Glu Phe Asn Arg Asp 

180 185 190 

Trp Ser Pro lie Asp Asn Tyr Arg Gly Gin Asn Ser Asn Met His Leu 

195 200 205 

Thr Glu Ala Leu Met Ala Ala Tyr Glu Val Thr Gly Asp Asn Asn Tyr 

210 215 220 

Leu Ser Lys Ala Glu Arg lie Ala Asp Leu Val He Arg Arg Arg Ala 
225 230 235 240 

Gly Glu Leu Asp Phe Arg Val Pro Glu His Phe Asp Asp Asn Trp Thr 

245 250 255 

Leu Asp Lys Asp Tyr Arg Gly Asn Glu Met Phe Arg Pro Ser Gly Ser 

260 265 270 

Thr Pro Gly His Trp Leu Glu Trp Ala Arg Leu lie Leu Gin Leu Trp 

275 280 285 

He Leu Gly Glu Arg Arg His Asp Trp Met Pro Val Ala Ala Lys Ser 

290 295 300 

Leu Phe Val Gin Ser Met Ala Leu Gly Trp Asp Arg Glu Lys Gly Gly 
305 310 315 320 

Phe Phe Tyr Thr Leu Asp Trp Asn Asp Asn Pro Asp Lys Arg Ala Lys 
325 330 335 
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Leu Trp Trp Pro Met Ser Glu Ala Ala Gly Ala Ala His Phe Leu Asn 

340 345 350 

Glu Asn Leu Pro Ala Asp Gly Phe Tyr Glu Asp Ser Tyr Arg Arg lie 

355 360 365 

Trp Ser Thr He Ala Asn Asn Phe lie Asp His Ala Asn Gly Gly Trp 

370 375 380 

His Glu Glu Leu Thr Glu Asp Leu Val Pro Ala His Thr Leu Phe Pro 
385 390 395 400 

Gly Lys Gly Asp He Tyr His Ala Leu Gin Ala Cys Leu He Pro Leu 

405 410 415 

Phe Pro Ala Thr Gly Ser Leu Thr Lys Val He Lys Glu Ser Gly Gly 
420 425 430 

Asp Tyr 
434 
<210> 3 
<211> 28 
<212> DNA 

<213> artificial sequence 
<400> 3 

aaatctagat gacaggttta tacggcaa 28 
<210> 4 
<211> 28 
<212> DNA 

<213> artificial sequence 
<400> 4 

aaatctagat ggaggacgca atgcccga 28 
<210> 5 
<211> 28 
<212> DNA 

2 5 a5sE4t 2000-3025911 



1 1—28603 



<213> artificial sequence 
<400> 5 

aaatctagat gcccgaagac gatcacaa 28 
<210> 6 
<211> 31 
<212> DNA 

<213> artificial sequence 
<400> 6 

aaatctagat gctgccctgg caccgccagt g 31 
<210> 7 
<211> 31 
<212> DNA 

<213> artificial sequence 
<400> 7 

aaatctagat gctggtgaaa caggccgagg g 31 
<210> 8 
<211> 31 
<212> DNA 

<213> artificial sequence 
<400> 8 

aaatctagat ggtgaaacag gccgagggac t 31 
<210> 9 
<211> 31 
<212> DNA 

<213> artificial sequence 
<400> 9 

aaatctagat ggtgcgcggc atccatgcct c 31 
<210> 10 
<211> 28 
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<212> DNA 

<213> artificial sequence 
<400> 10 

aaatctagat ggtgcattgc ttctccat 28 
<210> 11 
<211> 31 
<212> DNA 

<213> artificial sequence 
<400> 11 

aaatctagat gctgctcggc cggccgggct g 31 
<210> 12 
<211> 28 
<212> DNA 

<213> artificial sequence 
<400> 12 

aaatctagat gacctatctc tggaacaa 28 
<210> 13 
<211> 31 
<212> DNA 

<213> artificial sequence 
<400> 13 

aaatctagat ggtgaacgat gccggcccag t 31 
<210> 14 
<211> 31 
<212> DNA 

<213> artificial sequence 
<400> 14 

aaatctagat ggtggacgcc accaagcagg g 31 
<210> 15 
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<211> 31 
<212> DNA 

<213> artificial sequence 
<400> 15 

aaatctagat ggtgcttctg gccgcctctt c 31 
<210> 16 
<211> 31 
<212> DNA 

<213> artificial sequence 
<400> 16 

aaatctagat gctggccgcc tcttccgcca a 31 
<210> 17 
<211> 31 
<212> DNA 

<213> artificial sequence 
<400> 17 

aaatctagat gctggccgac cggatgctgg c 31 
<210> 18 
<211> 28 
<212> DNA 

<213> artificial sequence 
<400> 18 

aaatctagat gctggctgat attaccga 28 
<210> 19 
<211> 29 
<212> DNA 

<213> artificial sequence 
<400> 19 

aaaaagcttt taataatccc cgccgcttt 29 

2 8 
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<210> 20 
<211> 20 
<212> DNA 

<213> artificial sequence 
<400> 20 
gccaagcgcg caattaaccc 20 
<210> 21 
<211> 30 
<212> DNA 

<213> artificial sequence 
<400> 21 

catgctcgag ctattggccg cagagcgcct 30 
<210> 22 
<211> 30 
<212> DNA 

<213> artificial sequence 
<400> 22 

aaaggatccc atgcccgaag acgatcacaa 30 
<210> 23 
<211> 19 
<212> DNA 

<213> artificial sequence 
<400> 23 

cttcggtgac gtgcatatt 19 

[0 2] y^:;^^ KpM 1 1 4 2 8<Di^mmmmm^^-tmx'^^, 
[03] 163^^^^ ^- p N 1 c 1 #^®m^ig-efeSo 

[04] .^.g^^^M#^®f^^©m^0T^fe-5„ 
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[0 5] M^1^^^i^(^^^<^^^MV^^. 

[0 6] .^.mm^m^(Di^^(Dm^mv&^, 
m 7 ] .^.mm^mi^o)i^^<Dm^mx':&^. 



3 0 miiE# 2000-3025911 
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[01] 



5.0E+04 



4.0E+04 



m 

CM 

to 



3.0E+04 



2-0E+O4 



rOE+04 



O0E*O0 



m 

CM 

CO 

c 

CD 




2.00 



400 



"eSO 8.00 LminJ 



ailiE# 2000-3025911 



1 



—286034 




2 
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[03] 



Ncol Hindni 



-PCR 

: Nl. CI) 



Xl>:il 



Hindlll 



\iiinmniiniiiiiii]iik 



pTcr99A 




Amp' 



(SI -JlO\^-)'- -kWI!) 
Ilintllll M 



pHK:{22 ori 



(SI -/f/ -ifi?ii<i!) 
liimiiii 



Hindlll 



_^ ^iiiiiiiiiiiiiimmm 



1 



pNlCl 



Amp' 



J 



pBR322 ori 
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[04] 



FstJ 



llindiil 



PstI Hindi U 

_J L_ 



pNlCI 



Amp' 



pKFlSk 



Km ani2 



Pstl 
lluuJin 



I»stl 



[liiidlll 



i 



PstI 



-Ilindlil 



PstI 



HindUI 



pKFNlCl 
Km am2 
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1 1 — 286034 



(1) 



pKFNlCl 



Km am2 



{ 



r 



(2) 



C3) 



lf linnitnn innnnn\ 



A_7V 



T4 DNA U t' 

T4DNAi|5'J;<5'— 



T 



supE/mutS X^W^ 
(E.coli BMH71-18 /77Uf£) 



5 
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4t¥ 1 1 — 28 6 034 



[06] 



r 



(4) 



utntuaanttuttittigu 



pKFNlCl 



r' 



pKFNlClLV 



(5) 



J 



sup" -k.m m^iKcoJi MVl 184) 



pKFNlClLV 



6 
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[07] 



p^l Hindin 

TTrniinnunik — 

pKFNIClLV 



PstI 
liindlll 



I»stl 



lliiullll 



PstI 



— V" 



Pstf 

1 



miiiliMMMUMlLt9U9t9i4$9ti 



pNICl 




pRR:i22 ori 



Hindlll 



Hindlil 
I 



V — ^ 



pNlClLV 



pBR322 ori 




Amp' 



Amp' 



ffiiiE# 2000-302591 1 
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mm 



1 



ffisae^NF 2000-3025911 



#5p 1 1 — 286034 



m M A 



C0001870793 



1. ^M^MB 

ft m 



1 9 9 0^ 8^ 2 8 H 
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